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(54) DESIGNING METHOD OF POWER DISTRIBUTION FOR STACKED FLIP CHIP PACKAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide chip-on-chip 
module and a forming method belonging to the same. 
SOLUTION: A first semiconductor chip is connected to 
a second semiconductor chip. The first chip comprises a 
first wiring layer and a first conductive substrate in the 
first side and the second side of the first chip t 
respectively. A power supply voltage VDD is adapted so 
as to be electrically connected to the second side of the 
first chip. The second chip comprises a second wiring 
layer and a second conductive substrate in the first side 
and the second side of the second chip, respectively. A 
grounding voltage GND is adapted so as to be 
electrically connected to the second side of the second 
chip. The first side of the first chip is connected to the 
first side of the second chip. The power supply voltage 
VDD and the grounding voltage GND are adapted so as 
to supply an electric power to the first and the second 
chips. 
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1 1 m i <n*mft<? y 7<n% 2 aflg*stt£«BE 
Sg 2 (ottmw* y 7<n% 2 <75fflSds»»«flEG N D \cm% 
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i toffiOU: 53! 2 oEi^I tm2 <D^m^ y -f 

<nw> 2 (omic&zm 2 ^^m^s^ct £^tj>sg 2 

1 (7?^##:^ 5, ^ fc MISS 2 <o^m^ ;y ^*s«TE«jR 
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[»*«3] WfBIBlo*«SdS. SffEI 1 
« 2 fcEtt • • ^y? • ^^=L-/u»iS« 

[it*9U] m&min^m&^y^fr*^*^?* # 

* ir^S • <4 l/i/=L U — $ (semiconductor-on-insulato 
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I»*«5] m&mi<D*&ft^y'7tf%l<DSCO I 
T*£> 9 , HuESg 2 <D^m»^ y 2(OSCO\^y 

§t#^ 1 ME^co^y • Oris • • 

6 ] flffESS 1 ^ 1 <Ds</\s? * 

Sftf ^^fe^ 9ftfE»2 0^W^y^. SCO 
I ^ y 7 1 *<A** yT'tfrbf&Z f^-Zffr h 

miRZtlft. SS*3Sl KE^O^^ - • • 
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70 PA-CSS 1 o««tS:fi*i- K-tfV^$ttfc 
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2 OffiSfcfcS* 2 <D§mttS«<t 2 
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/0 <b£ftfc* ShftJfi l l:fE«^)*So 

6 «t 5 fca-frflsSixfcJii 1 o^m/i^itrEffi 1 o^*#: 

ffirESatgffGNDJrm«ft^ie-&$tb5 J: 5 ^iS^k 

VDD^?>GND^tffiRTI:J:oTJMElS 1 om^fc 
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^ (Controlled Collapse Chip Connectio 
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[0004] mm. v-y? • zts • ^y/ - /<ytr— 

iSl (fc£x.tfC4*§Z«Jg! (DCSC4) 

H) <0»ffiBT*fc£, ?-y? • +y? - 
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ed Chip-on-Chip Packaging] 6 Iw^Itf £*xT l/><5 
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6 4 0-^. tB^#^-^ 0 9/1 0 5 3 8 2f TMicro-f 1 
exTechnology in Semiconductor Packages] SS&TlVza 
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^^^-v^SS7 2 01I7 3llgii$tlTV> 
5 C — v*£ffi7 2(OT® 7 4fl. 3-y?**ls» 

^y? • s<y^—i? I s<4 X (tcbz. 

&'<y J !r-iss?<0&t£Z>\fem) l^mM-tZ>tztb<D&As 
td7$—/U7 6\Zig<&£ti,X^Z> 0 ^^fy^30O 
XftiJ3 2 fc^y^r-^Sffi7 2 0±® 7 3 ©RBO«*SJ 

7 ii:J;oT, f ^^-ty«f y^-^^a-zno 

•f 7^30^l/-^-f^7 P 40) SrflUSU t7-f 

■ ^-v • . ^a-/n o^e>»U4S^fejR 

*»17U, M16 2 i ^ i/-^ - f y ^4 0 
[0006] 0 2 fi N 01 <T>^yf • • f-y:/ ■ * 

1*) o f yT 9 - Thy • f-y? • /n oii, giig 

SJff^J; 0 MftsStUfc^** 'fy/30^l/-y' 
f^7'4 0^Ix.6 o 

^i^y = >- • ^->- • ^^^n. u-* (soi) &mx 
siftztixtev, /</^cMosafftsf^$iifc (* 

^^301: (#©) S5t£*Lfc^ 

LTEj^i-U ±#l/^<0 (-^**) f ^/30(D 
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fMBWSEfctt. (y-T K2 7*3J:CF2 9&:frL 

fc) fyT' - - f jx^- ^ya-;u 1 0 O^SSGN 

^/3 0±O) /</l^ CMO S^ffiT-fi> YySi>*& 
l*s<ju* *m&mtiL (fc i: ;ttf'<^* 3 3 ) 

(fcirxff* ;/ - *f-y?4 0) Xl±, byS&Xfi 

n*mtirttm (fct^^y) a* 4 

3±{^/&£iv ro^WflcJi 4 3 
70 4 8 (tckz-ttis!) =*S) ±l£«/£S*Lfc*6»Ji4 6 

(fc^r^liSiOx^Al 2 0 3 ) ±lcj£/££;ft,£, H 

5*#««tfit6»«4 6 ^MflSU: <0£B& 
Jfc-f6B«JT\ SS^^^iffeil 4 6 £fti§UTI3:tf 
T\ /</^^iMS4 8«i#l4 3^f^ *fc 
fi'</l^¥»flcS«4 8 £ lo(DiI^i^-y^r^ 

[0 0 0 7 ] f 77"' ^">- * f-y? • 1 Q\Z. 

mt>mi&-i'z><D\z ; &mtemn (i) ^— spf±. 

^ (D^-yf (i-tefrh* is— 7 • ^^/^4 0) ^T^r^f 

^ (t^t)^^"y'f5/7'4o) i-iafl;^tv5o ^ 

7^7^^3 7^J:(;4 7 (fc^x-tf***^ 

-r^ x ^y/^-^) \cnmMW,j£vDD<D±mffi (i) 

-fV (B EO L) tzt TL&^tl^th-?** - 7y? 

3 0^o«tt/^U-y • ^y?4 0^BEOLil5 9*5 i 

^ f^5 4, 5 5. 5 6, 5 7) LT{fc>f& £ ;fx5 0 t 

0) (DT^T-^y'm4 1<Dv t y<^^4 7\zmi^^tl^m 

ffi I d s fS, iEi®2 9 i^o^y 7" 

• ^^^3 0) OftfflSrii?) . -^^^ ■ *J-y?Z 
0C0BEOLJ15 9 (7) V DDW^^^— > 5 4^ril!9 , 
^^7*30 U — ^ -f7^4 0 fwg^-rS 

•77^40) ^BEOLl5 20VDDlS^l/-y 

^40) (^^^/^x (fc^:x.fif>r y^-^4^of 

^^4 7) ^riit). /h^V^CO^y^ ("f*fc>*>^ U 
— 7 - ^y?4 0) OBEOLI5208* (GND) 

• ^S/^4 0 t(Om^ffiSS5jR5 0 (fcfc^.tfl±Ay 
^cxK— /P) Hit, -7X^«f7^30OBEOLl 
5 9(D&m (GND) lS/U-y5 6^IotgM 

2 7 $riioTm^mJEVDD^T*iam^tl5o 
[0 0 0 8] VDDtl/U-y 5 4ioJ:t/5 6 X GN 
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**g»tT, «I»a5 0 (fcfc;tlf-*<DC4Stt) 
*3J:ttffiJ|2 9 -^^^ • ^y^Z 0(Dlj|7'l/-y 

&^h,ftttftf£ftbft^fI8£ I co^lwxT-T^Sd t 
* • fy^3 0 omrt'u— >> try? - itis • f y ^ 

. je^-n,— o <D^X* • ^y^3 0<DT?T 4 7W 

3 4 ±<DtsU x (fciritff/V^ 3 7) (tco^ 

C4f *:/l5^j:< fti^itf, S£#fte>*>a> 

[0009] -^^n^n-tr^U-- f y ^S^Ofp]±C0 
JS*. 1 GHz *ffl^5«»ftT-«flB-rS-iSSfi«±^ 
h^^^^^Sr^tf^WflK^-jx^liitSFttS J: 5 left 

^n-fei/i^^^^-y £^tffy:/ft£\ 2oco^h>feT 
otyf 'f^yt^y • f y 7*^ <D W £ «> T i* 

^r^^-T5 ^r%x^tv5o 02|:^tDCSC4*^a 

L 7t ffi -f ^ tr- ^ y * £ 5 tt ^ T-fc 
9. 3ft*^®3(io+»ft»aS:ff^ft^Bjffitt 
* s *5. +»ftWatt**iBfl:l-Si: t fcl^BI^ttS: 
ttUJSii:5£:U>5R8lB«U JLSS*>K«rt«S-eDCSC 

4 ^y-Sr-^^fc^iB^Sffli-S C t -5 «t o 
\ctZ>tc#> \^M&: L ft Jttttf ft ft ^ R9JB X fe 6 o 

[0010] aSEOISt Ay^Of jy^Kff-Cfi, 1I7 4 

yM^ (BEOL) f£«<k/iBj»JBrtlw««Safc2o 

is* #fs/^r^f^i (fctitf 3 i &£rf4 

OS[aI8Stw»i6(GND)»8i*5j:U5«JE (VDD) 
1~5 0 '*vtr—*JWBL Utt <r-i?m& 7 2) 

ty^r^r^^KSti/fcf y7* (fcifctf-^;** - f^ 
3 0) <75#<g\ rixb^SJiy u->-^ N -7^^ • 

7*3 007^7^^13 1 <Dlt&tto'J>9k<DK'&y <( -Y ' 

*^K'/<yK (fcitliHl^y K3 5) KSHR-r 
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aR^U'-^offittlr^o-C, £*ft r/<r>v^j 

U *^-J:o-C[slKd5jE»^«iff-r5Ctds-e#ft< 

70 y^p (fci:x.f^^^^nyn-feyi^-^^y - ^>?a 
— /U) ^DCSC4/<^<7"-> ? ic^fTl-'5i:. fyT*- 

• f 5/7*3 OOHSW^i: bftlt^ff ftbft< ft 

[0012] Lfc^oT, S*#-Cfi* ±m<D?$m*M 
[0 0 13] 

(D^flcf y 7*<7}$fl 2 OflldS«flMBE V D D ^m^CWi- 
*1 <D«9 1 OffiJfcJIi: jfSl (O^mW^ V*7<om 

y^ir, I2 0^iftf ^£OS2(Dl«j&l£GN 
D^m^t«j^^Stu5 J: 5 ^ig^b^tt/c. !g2<7^ 

tt, S 1 ^)*»*f ^ S 2 ^*i»:f y 7*^111 
EVDD bt£t&m&GND bfrtbmilZS.rt'&Z 

[0014] #38E<a*— otfiflSfi. fyT 4 - ty-f 

^##:f ^ ^co^ 2 ^ffio^m^mjE v d d \z.%%m^ 

1 O^KOlCfe^^ 1 ^g2jSii^^ 1 (O^fy^S 2 
40 amitc *> * IB 1 ^)S®ttSffii:^t?>I 1 o*i*fy 

&&k*'St*m2<D¥mti;^ ^«lt6^f y^fc, 
m l o^ajfrf y ^ t » 2 o^*ftf s/ ^36««Kttffi V 

DD £Sffl«ffiGND S J: 5 (^ig^ 

S 1 O^Sftf 2y7 p O»io«4:JB2 0**ft: 

50 tfs f yy - • f y^ • ^^a.-/v«jSSrjgj«i--5 
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[0 0 15] *3&*ft<D^-y-7 • its • "f-yf • — 
[0016] 

5, t;^y^^^ . ty^y^^U-A (Semicond 
uctor-on-insulator : SCOI) ^^7*2 4 0 ^ SC 

0 <D/</ls# 14 8 2 4 

2i^gEM^tLfc ($ti2 6 2x-m&£titz) ftumm 
y>is-i/(Dmmmx'hz> 0 #t 1 2 6 2 *«t£j&*o 

<0»ffi2 4 2«L SCOIf jx^2 4 0Ojfl|ttfc 
£ e A/^^SIgi 4 8 ML B 3 T-fiS CO I 
72 4 0tf)»B!H;i*>5 J: b fcB?j*£*vO>S 0 SCOI 
5^;y:/2 4 Ott, >y =y . ^-v . ^ u — ^ (S 

Ol) fs/^ ^fe*iflfecDir * =2 ^ • ^-v • -f *s 

u-* - f7 7*T«f6; fc*s-e#6. SCOI 

ir, ^^-t £ t 1 FfliSS2 4 6 (fc£;ttfJ6ftR«Ji) 
8^ h l/yf^I (STI) 2 4 3KJ:o-C#&|£ 

r&J Z<aZft?T4 7mt&#TZ>o SCOIfyT" 
2 4 0 fi, ^iMS 14 8 <Dftm 2 4 9 ±M 

*>5) ISSfcOiS^ — 4 8 • 

^F't^'^y (BEOL) 2 5 9 (fc t 7L 

fiftttt (GND) !S/i/-y2 5 7) i<aB8fc:j£3Et- 
5a»ot«c6*e7 (PCV) (tfeb%PCV14 
5. 2 4 5. ... ) Sr^-tfc SS^PCV (1"tt;b*> 
PCV1 4 5, 245, . . . ) ML SCOIfy7'2 
4 O^fcMttetf)^*/ (B5#Rg) fcS^M^^pj^L 

&&\zm&Tz&9i&ibz±mm (i i) 

t*S-e$5 Q ea 3 IC^-fJ: 5 CL SCOIf^240 
(^K«2 4 2lCtH?»Stl>5««c (I i) ^-^Srffi/B L 
"C> S CO I s 5~y'?2 4 0<DRttM<nT*?4'7W2 4 
1 fc*ritSttfc**0*»*^<W^ (fc£;ltfCMO 

s^y^-^i:fti^ti$f^x2 4 7) ct^TO 

tSCt^T:#5, BEOLEii2 5 9(j:, B 3 "CMc 
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<a«jf£<&fcfc<7>flSjR«JE (fetitfVDD) ^tSI^ 
^ J&2 5 Ofi^SfcfcS. r+$H- K-fc'^£*xfcj <b 
«L VDD*5J:t5GND^jK«r#iSUr, (aS/I^ ^ 
*Sil 4 8rtOttflcl 6 0£ LT*£*tfc) «j« (I 
l) SCO If 7/2 4 0^112 4 2^f>SCO 

1^7/2 4 0^7^7^ /ffl0 2 4 1 *^ei50ll+ 

D D <h B E O Lffi&m 2 5 9 ^^VDDtI/l/-y2 
56t (DlftRML SCOIf7^2 4 0 CDglRU 2 4 2 £ 

[0019] 03 IC^f X 5 lw, (»«;Jf 2 6 2^^ 

(I i) ^Mt5:^Uot, SCOIf7/24 

^*n*»ttt?tt, ^/^^iMSi 4 8ic:m^:^(- 

^^ttfc (aHmJl 2 6 2 *MH/^-^ 

SCOIf77'2 4 0^lHighlE (VD 
D) ^fcfi^^L o w^JE (GND) O^Tn^cO^I!! 

[0 0 2 0] lS6it7PCV (f/£bt)PCV 1 4 

5, 2 4 5 ) (i, 3*#teJStoOfcS£>;/nlz 

^{Uot^ STI 2 4 30K@W^ (fc^^Lf^PCV 
2 4 5) ifcfcte^ajftO T^J ^SilLTM^^ <t 5 I- 
»tft5rtms (fctttfPCV14 5tt, 
^/<-r^, 'f 9t£X<0*f*<4 7s 2 4 7 S:<a3K 

st i 2 4 3 \c±<>xm;n&m£titc*m#m i 430 

t'TPCV (t^bt)PCV 1 4 5, 2 4 5, . . . ) 
SO Al ^fStt^^"^ ■ xjyf (R I E) , S*?L<CifSr 
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[0 0 2 l ] B4tt, *»Wo|ll6Jg»l-J:5. 

^mVtf-yfZ 3 0O/</U*i£*ft*K3 3 3 ^13 

2 Ol:iatS^fc^/U^*»ftf 3 0 t (XM 

3 6 2*»fe*S) ^asttK^l^-^OlKBBB-Cfc*. % 
mg 3 6 2|l N »«tt^oJRe*tt-C*>5. z^*** 

3 3 3 3 2 0 11, y^33 

0CQg{g!]T-t>£>6 o H4m /W*iftSfi333 

»**UTV^5, W*«#fy^3 3 0tt, IUO«t5 
*rt»ia«»it«:*1-So W*»*fy7'3 3 0 
fl> • ^/^^*1S3 3 3£#£f a ^/u* 

¥*#£ffi3 3 3fi. /^n»^3 3 0©7^ 
10C7^f>f^®3 4 0^tt5 o T $ 7~ 
-C/ffi0 3 1 007^7^13 4 OlCfl, * 
ixT I/**. ^M*f7^3 3 0lt r 
^® 3 4 0±irtS»cOffi-f ^t°-y^^^^3 4 

(-^^^^BEOLia^/13 5 90GNDli7 P l/-y 
3 5 5) y t-^y^ftjft 3 4 8 t OBI: 

3£tf*«Rott8fce»fcTr PCV (tftb*)PCV3 4 
5) t^tfe -OlSi&OP C V (t*bt>PCV34 
5) II. s/ / 3 3 0 i fc llttOf jx ^ 

^Ji«»ote^{^Wj(&-r5^5l*s*>5^eSE (I 2 ) * 

3 0^)S13 2 OfcffcJI&£*T,*««E ( I 2) *>-Sl5&{£ 
^tT, ^A-^^fr^^S 3 0O7^f^^«3 1 
0lilM^Wcf/V^ 3 7 0 (fctx.tfCMOS^f 
'f^-^, yf ft ifO 

dfc^-C#5. HUT-fl, BEOL§B;&Jl3 5 9 11. /< 

/p^*»#^-jy^3 3 oor^f^mo 1 o±\^hz> 

miB^^-^tt, '</^¥*fleStR3 3 3d>fcrt«5ttJH 
(fcfc *.tfBEOLEitftfl3 5 9f^OVDDi 

l/i/-y3 5 4) i:«»3 6 oa*ii* c tiaott 

[0 0 2 3] J//3 3 0 Og<H0 3 2 0 Id 

(/</^^#*Sfi3 3 3 $:iMt) Ji» ? y-mfc^ y 
y3 3 0(D7^r>f 3 4 0 lOf/^ ^ 3 7 0 IC® 
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¥<D&mm &&ttZk&X%Z 0 Ml3 6 2lt 
/^^W#^S/^3 3 0<Dg®J3 2 0 ^H^ftl-Ste 

iji^ft:^ ^ ;/3 3 0(0^mil3 6 2 i: SffiU 3 2 0 £tf)Pi3 

[0 0 2 4] IS^^TPCV (t*bt>PCV3 4 
5) 11, fi>fyif-^^Sja3 4 8*^W*»ft 
77/3 3 00BEO LiBitlff 3 5 9 «rxB 9 \s — 

10 is (fc^itfVDDlj|7 P l--y3 5 4) * X\ £fcfl 
BEOLga^il 3 5 9 rt6Dfe0^m#£-C\ ^fcliBE 
OLl£$Ul3 5 9 *nmi,X /</l># 3 3 0 

^7^7^/13 1 o^nt\ fcsiMic^fcoi- 

^Tfc:t:T-jgtfT^* 0 ^*t»Sffi3 33W 
KK-tfi^Sfu (fc^tf^nir 9) {£ 

(fVDD) i:Offiift»2 5 0 (fc£;tf£C4llA,fcfzK 
-/U) II, /</^^ftf^3 3 OOi^lC<bot^ 

^ GNDg^^#fLT N (^«#M3 3 3[^0 

msc3 e 0 1 Lxm^titc) ( i 2 ) -^a^* 

**fj/^3 3 (XDMWS 2 0^e>x<^^**flc^jy^ 
3 3 007^x^13 1 0 3-X&mTZ><D{Z-\-fr\C K 
-fcT^Stlfc, £^5 3K3fe-efc5 0 Sit (GND) « 
ffi^^y</U^^3Sft:^5/^3 3 0OBEOLiBiSjl3 5 
90GNDt»^l^-V3 5 5^8»U, 
^^^^3 3 0 ^IfJ 3 2 0 £GNDi;ii£fl££-t2:<5C k 
\Z£iX?t?ZkftX£Z 0 
[0 0 2 5] M4 7 ($16 3 6 2^1^^ 

*0 5) ttffiWS^U-^fcteJBLTSMfi (GND) HiEO 
Ifi (l 2 ) £ * £ £ fc: J: ^/i^****-* 
^3 3 0^I^Cl^^Mt5OHSM>It^ofc 
*SlSffiZ»j*2 5 Oas^Sfcft*. fct;Lfcf, (E) 5 {Zffk 

too** ftnifijgffi-eii. y</ir**m»mm3 3 

3fc«*fttt:&jfc$;h,fc (»M3 6 2^5)^) 
WM7u-is\±^ ^^^^#^5/^3 3 OOf^lH i 
ghmiE (VDD) IMlLowllE (GND) tt 

40 lyiz-yo^fti^i^ii^t^;^^^ 

60 II6|t7PCV (tftb%PCV3 4 5) II. 

[0026] Ei5fi. m 4 <os</u? *m&^ *y 3 3 0 

^i3oscoif 3/^24 om3£#i-*7y • 7- 

v^mm^xoxmi&ztitz^vy • • ^5/^ • 

v?^~;U4 1 OroJrSBTkS, ^6^^-/1-4 1 011, 
S CO I ^y^2 4 0 1^7^^ (fcirx-tf^^x 
^^ 2 4 7) tW*»*f^3 3 0lOf/W 
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ffil^«2 5 0<ora^SB3 3 5 2\zm$S?J* (izbz-ti 
B1©»1!8^6 6S:#I) i8t*^t/Ht 

30ib 4 j:^24 0^gL, • ^ • fy • * 

[0027] SCO[f5//2 4 0 tf> WW 2 4 2 

^MIE (fztx. fif V D DxfcliGND) icm^^l- 

1'48<D&JR£, f y^3 3 0^«t^2 4 0^^lO^ 

MM 2 6 211 2 6 2^SCOIf y^2 4 0rt 

SCOIf 5/^2 4 0OS&IJ2 4 2 £ ORflOg^Jtt. 

[0 0 2 8] ^3 3 0 ^Sl 3 2 0 (O 

MUM 3 6 2, <7"y7 • - * *ri?z3.—/U4 1 

O^m^mJE (fc <h ^I^VDD^fcfiGND) i-m^fft 

ft3 3 30Mi:, ^2/^3 3 0*5 J: 15 2 4 OftCO 1 o 
3 6 211, 3 6 2 *Mlf*^ y ^ 3 

3 o^ic^^ufcfi^srm^^^^fesfc^^ 

6 2 £/</^¥^#f :y?*3 3 OCOSfl'J 3 2 0 t<Df£\<D 

[0 0 2 9 ] ^^a-/P4 1 O^Ol^^r (^ft^A* 

4 X 2 4 7 te¥(Dfa$l7*'<'< X<DW}ft<Dtz#>{Z) SCO 

1^5/^2 4 o{c«*&-r5ot2i^si*ftat (i) co-a 

; etl ; en^^7 P 2 4 0^J:t;3 3 0O/< 

/l^¥3|ft:£tR2 4 8ifcli 3 3 3 *>6VMi-t^W*^ 

t*s-e#So B3 38J:Ut|g4 0^/u*¥*fle£ft 
1 4 8*5 £15 3 3 3 ft^mSt 160*5j:t5360 *#B8 

«SE (I) Sr, ^timsco If ^7^2 4 OioJ:^ 

/U^#*#f ry:/3 3 OOBEOLEiSI 2 5 9*3 «fc t5 

3 5 9rt<D^J8I^SlC^$^fe@i!g^U'-V (f:^ 
tfVDD^il^U- V3 5 4 , GNDlI/l/-y3 5 
5. VDDKl7'U-y2 5 6, GNDig7'l/-y2 

57) sriiLTiB«-rsr tds-c#5 0 mss (i) <o% 

— <0%ft (tct xtf I i) LT SCO If ^7^2 

4 01(7)7/^^ (fei^i#7^^ 2 4 7) Id 

«*tt*&t-5fcRN*n ma (i) ofg2og&# (fc<t 
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xrfl 2 ) Srttffl IT^^ *iftf y ^ 3 3 0 ±Or 
s<4 * (/c^fJ7^^ 3 7 0) iC^MifeL, 1 = 

I i + I 2 tt£Z>± ptc-rer tdsx#6o 

[0 0 3 0] 7s 3 7 Ofl, CMO S -f — ^ N 

w*f!/^3 3 o&<gztn*T'U x&$tmm*Ts< 

^3 3 0t rSKf^V^^flcf y^j fcnf^. g 
3 3 0C0#® (/cix.ffPCV 3 4 5) £i~-<T<aifo 

[0 0 3 l] te<7>l!2if&^j&T*(l =ei?zL—/i'ft<Ds<;i'# 

*»*f y^3 3 Oil ilOtE^f 2^)tE^2l 
^'3 3 00 r n X J (Cliig^ttibfrfc TnTj miET- 

ri^T^§kl^B#IC W^*7j//3 3 0Wffi 
OttjH^u-^tcittxVw^^ftif 3 O^T^x 

^i3 1 0±OSj&*^LT«&*tf>*5fc (fc£;ttfI7 
[0 0 3 2] ft^SiJiifll SCOl7'7/240 

jaitjf/^^^fftf 3 oftzfcmzthzmn 

CO I f y^2 4 OOT/^^SrWCa^ 

^ a, ^ ^##f 7 y 3 3 0 07/M ^ ^ «n 5 <t 3 

SCOIf 7^2 4 0^«J;t;/^*S#f 7^3 
3 0 1^7^^ (fciitf*»#7^>f^ 2 4 7*5j: 

153 7 0) lc«*#t*-T5r fcj&*-e#6. r^J:54ft 

3 3 Ol*90>*Mlft7 f 'W;ft 2 4 7&J:t5 3 7 OK-tih^ 
ttftB(i--5 VDD + VDD) ffi % SCOI7^240 
0*«|2 4 2<7>»mJi 2 6 2»CS«S^^ tR!«F(C, s 
» (GND) «E*/VU^**#f J/^3 3 0tf>g$)3 

/.ffttifiWTIl #f^7'l<?)7 f ^^^ttlJ 
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WiaoTf • its • fy? • ^tv^— /W4 1 0 
I 5 # — o CO * T*«r b o 

[0 0 3 3] i5i:ij: x f ^ - • f 
-/M 1 0 ^^/^ ¥*#f ^3 3 0 fcttA/ ftTWJt* 
l:^$tlfcSCO I Ty?2 4 O^ttStOi: LT 

[0034] n 5 cos i (ommmmx-n. s<^? 

f '7^3 3 0^l2OSCOIf ^/IcStj^it, m 
20SCO If*:/ (frkZ-tt* SCOIfy/240 
ffl » « 7 £ * tf * 93 $B « t c IB ft CO t © t m C »tt 4: 

lOSCOIfs/^ (fct^LfiS CO I ^-y^2 4 0) 
«r£tff • • f ■ *i^3.-/uS:Jg^i--6 £ 

fcd*-c#5. Ht3j:r;s2©sco if-yfw-rti 

[0035] 05^)12 WKJgffi«-e«t. SCO If y 
^ 2 4 0 4JS 2 ¥S*f y ^tfi# ftx. t, S 

2cO/^l-^^#^^^^ p (fc^tf/^^^iftfs/^ 

3 3 OfficO^mt*T^^tf^:0^^#{cfB®cc7)^^<hl^C 

-&£*tfcS lo/^^litf^ ;tfcf^/t^¥ 
«#f y^3 3 0) Sr^tff • 0r> • f ^ • * 
a-H»«t5: £#T?#5 0 * 1 feJ:0 J l2©/^ 

coffiteco k— e^^ftKi S fcttfttf * ?> 

tt, KlO/</^*»*fy^ (fciitf/^^lft: 
f^/^3 3 0) dSGNDiCjg^Stt, m2<D/*/U? *m 

[0 0 3 6] B5«!R3C0««Mm SCO If y 
7^2 4 0 SfSl COg»jf ^#f 

ttfcSB 1 <oa»^<-f ^^**f y^t-fttff sx>^ ■ ^ 

^ ■ f • ^^a-z^gjsts: t t)f^ 0 Si 
cOgfty^-f * ^<Ofi{gijte V D d \zmn.&)\z- 

t£&£tl. '^*¥»#f y:/3 3 0<D»BI3 2 OfiG 

/</^¥*ftf y^3 3 0O/</U^*iftSfi 
3 3 3lipIK-fy^S:ttf, *>*lMi. Si 
Ogft-T^-T X ^agft:^- -x ^OJ|«*S G N D fcttftft IC 
/^W^ ^Sftf 5/ / 3 3 0 WHII 3 2 0 ^ V 

*¥W#f * ;/cO/</U^ P U K— 

^^*»#f y^3 3 0(?)/W*i#ift3 

3 3itnIK-ey^^tf:^i:/^o 
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[0037] mS COS 4 <0 B 5 COS 3 <0^ 

3 o £S 2 osib^^ ^*W*f y ^iw«#«ir. 

S 2 cogftx^ * **j*:f y 7\^tehjt±tift^\Z-^ 
Ztitzm 1 coSibf *¥*#f s^Sr^tff • 
ty-fy/^^a-yP^t^o S 1 ^glf^ 

-y * f y y otfli^ v d d \-m^\z.u^ z 

» 2 ©Slll7/<-f ^ *f*f y ^a)Ifl|*s G N D l:ig^ 

S*U-Clr*5fc«K S 1 COSS&tVW *¥^#f yZf<D'< 

jo /is*¥mftmtiLiz* niF-t'ym^ S2co§tb 

>^£^tfo 

[0038] 05 <OS 5 

f^3 3 OSrgftf /<^^^Wft:f y^^a^tft^. 

tl/cSCO If ^/2 4 0 Sris tff ■ ^->- • fy^ 
fiiU^GNDI-M^^tbT^^fc^. gifhf'^X^m 

[0 0 3 9 ] HSHt, ±5^co X y l-f y? - ^->- - f 5/ 

^e^a-;U4 1 0^VDD«l:GNDi:l:^$ix 
fc, f ty-f ^y-^i/i-yM 1 0i:VDD 

fcGNDfcft^tff ' • f 1 ^^' • 

[0 0 4 0] MCo^t, «F^coHJ6^^Sr#RgL 

^ /^^e>^u. ffi^ufc^ **w<^±b*3 

^ffl l-*5 ft 6 ±fia*3 <t tf* coteco^ 3E*s J: t5K5Kffi« t *T 

[0 0 4 1 ] ^^fe^: LT> *36M^»j*JwB8U-C£JlT 
co*^^P^i-^ 0 

[0 0 4 2] (1) mi<D¥&fc^y7<Dm2<DM&m 

^S 1 co^^*^ >y^coS 2 coGUKfc^S l co^mftS 
^^^r^tfSl co^frf ^y^r. »2^i*fy/ 
coS2cOflI^S^«ffiGND(wS^WI-iS'&^tt6 J: 5 
^ii^^^tL^. S2co¥-g#f y/OSl cOfiBJCfe^ 
S 2 cogE^g km 2 co^frf 5/ ^$ 2 co^jl^ fo 5 S 
2 co^mttSS ^ Sr^tf S 2 co^Sftf 5/ ^ t 

ttitt$& 1 (O^ftf 5, ^co^rias 1 o«^WIB» 2 co^ 

y ^coffrfES 1 C0^|l^m^v^l-^'& $ ^ MI5S 
1 CO^OJfrf y 7b ttrfBS 2 cO^Mgfrf y WE«* 
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(2) %i<Dmmmt>m&mi<D*mftT*7<Dito&m 

iMfrftflsStu SB 2 WE* 2 <o¥ 

(1) \ctSM<0^y^ • • ^y:/ • ^i^a— yufll 

(3) sasessnaiSi^Jia^ tfiESgi o¥®fl^y:/rt ^ 

Efg 2 O^ttJi^ffllBfg 2 co^ffc^ y :/ftT*f££ L/c 
Jft&3Sfe«r«Ofc+»&lftfij|ttt*:*i-S, JtE (2) 

(4) WEIBl 5 • 

• ^ Wj. U — ^ (semiconductor-on-insulator : S C 

(5) «(riESRl<7)^*ft^y^^i CO SCO I JO 
"C\ S 1 <^1^7/M 1 0^#ftr/<^ x tfc 

"C* ^2^m^^<^^^m2 60^#^:^<-rxT^ 
6, ±E (1) \Z.m^.(D^yy • • > 

(6) lifrEffllO^Sffc^^fgl o^/i^iMH*^ 

ttrfSS2 0^#^^^7 P ^S2^y^u^^ 
Wflc^iy 5, ±E(l) ^IBftO^y^ • its • 

(7) ffiESBl^^fr^^^^Sft^-f *0 
*tfc, ±!E (1) IcfBftO^^^ • ^ • fy^ • ^rv* 

CIS 2 co^ft^ 3, * sx 

5> ±E (1) ICfEfcO^^^ - ^-V 5* a 

» 1 <K'<yt • K ■ ^ • V (B EO L) IS/® 

* ^ottrfem 2 * Btriess 1 <Dmm. \fr t ton x*m 1 
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mft%2<D/*yt 'iyK« *7 - =7^S (BEOL) 
ig#^ ^ T'OitEl 2 CD®] t IfrEm 2 (Dmm t'T i: <Dlffl 

EH 2 6Dx</U* ^«#Sfi$:gtrlBie 2 co B E O LIBSIJI 
^m^CWi-^L. flftE*2tf>BEOLEi»«#ffiE« 

2 ^m^x^v ^rtjrwEiB 2 comKo-a^e^-r^ 

J:5l-5g^k*^fc. ±E (1) ^EttO^y^ • *^ 

(10) JKio^aadsfflrEmi^^aj-^y^osisrE 

»2tf)«U;iE«$*u 88Ee««JEVDD^««C»^je 
»2^*«jS^WEJR2(0*-W»^y^^«rE 

^2coiii]icgag^^ x MEigifemi£GNDi-m^;^(-^ 

8S*5J:t;«rE!B2«?5«iSlc*:3S^*^: % BtrE^lOBEO 

LiEJUiasflSrESS 1 ^m^otfrE-Si5^lirE^ 1 wi^ 

BUES2 tOBEOL^Jf^fitrE 
m 2 com^O^E^5^$:mjEm 2 eD««x'<>T fcfi 
±E (9) \z&m<D3 L iy'7 • irs - ^V7* • *r 

(11) M 1 O^ft:5 1 ^^C0^2<7)MJ^m^m/EVD 

h%%2 <Dm%km t%2 <D*mw3~v -f<om 2 <om\^tb 

5*2 0»tttt»tEt *^tf»2co^*fr^sx^*KJt 
S^fy/i, tuE^ 1 <7)^##:^^7 p ^^Em2co^ 

y ^*S|ttE««E*E V D D <t ffrE^i&HiE G N D 
^^e>B**SWBi* J: 5 KiS-8^t:£*K trfE^i^^ 
s/ y<Dmizm 1 o«*WE!B 2 co^^^^ y ^co 

ME^lOftl^WftWl-iB^i-S^xy^^Sr^tf, ^ 
-/^ • • f 1 ^^ • *^a-/HB3t*:J8*i-**ft 0 

(12) SJEI 1 o#«Sd s «9E«»«EEVDD^«* 
ttfc»***u«J:5^a*fls*#ufc. ttrE^ico^^^ 

^ir, fflrE!B2 0*a;«*s«rE»«6«flEGND^««W 

5\zm&ik£titc, StrE^2co^^*^ 

y -? <D jtffEfg 2 co <KJ lw m 2 CO «S9 ^ 1" 6 ^ x y 7 
tZ£(b\^if. ifS (11) KESc02fi£ 0 

(13) tteiRlO«mJl3ft^ iE»l^#*f^ 

MEi 2 co^mii^tfrE^ 2 ^ ^rt^as^ l 

fc^tftjRrs^^+^/jRewtt**^*, ±e (i 

2) icE«cO?m 

(14) WEJB 1 (D^mW^y?*** ^ 9 - * 



(11) 
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■-O-v^u-* (SCOI) ^y^Xh*). 19 IB 

aoMftf^^/w^iftfyT'T'fc^ ±fs 

(11) l-ISSgcO^ft, 

(15) ffiESg 1 5/ -f tfjg IOSCO I 3~ y 

Xhh. ±15 (1 1) ICfSigc^feo 

(16) WEST 1 Oi*3f #f y 7 &m 1 CD^/U* 
^yyX&V. tt&m2(D*mft^yy'&m2<Ds</U? 

^mft^yyxhz. ±ib (i i) \zmm.(Djj&; 0 
d7) w!tzmi<D*mft^yy'fr§:my''<'< **m# 

^y^XfoV. ftifZB2<D¥mft^yyt>K SCOIf 
y y t ^>H#x y7tfrb$LZ> >f>V-7fr h m$i 

Zthtc. ±15 (1 1) I^f5«^^fe 0 

(18) MfBfgl (O^mW^yytK SCOIf s/^i: 

yyt frh&z>y^-yt^hm$i £ ti. 

f9i5fg 2 O^ft:^ y ^gibir/^ * ^##x ^ ?X 
±15 (11) [cfB®o;£j£ 0 

(19) 1915^1 Oilfc'Ti:! 

- xyF - ^ • 7^fy (beol) 

^ y-?<Dttifzm 2 <dw tmmm i wsitT^fpK^ 

1 O^l^^gftrg&^fSig 1 (DBEOLmmm^m 

^toJwjfg^U W9f5miOBEOLiBSji^i9fBmiO 

m^-r *4 xp^icMism l om^co-^$re«i-5 J: 5 
il^fc£it> 1l9i2!l2 0¥##x;y:/^ B2c7)Smt' 
7i:g2coi^T/^^^^^l^ t9f5ff?2 0fS 
^®^m 2 C0/-<-/ ^ - ^> k • • y4 V (B E O 

l ) mwkmxh*), «nasB2o»«ttstK*s, fl9fB#2 

o^ftx s, ^^t9fBm 2 t H9f5fg 2 o*gm trr £ 

(vmxm 2 <Dmm&em-t5>(D\z-\-fr\z k- tr^s^u 

fcfg2 0^/U^##gteT-£>»9 > MIBm2 0^mt*T 
a*1IMBj& 2 ¥«#StR4r flMSfS 2 O B E O L E 

/S£H(-m^fft^^U l»E»2<DBEOLEi»JB* s *tr 
15 » 2 <D9,%L7 t '<'( * rticMfSm 2 0mJ£0-a5^e^ 

-TSJ: 5 fcjg-&ffcS*ufc. ±15 (11) {^ISicO^feo 
(2 0) fflTSEWSttfEVDDlcWftW^ife^SiT/* J: 5 
IciS^^^^fcB 1 0*imJI£it9f2f& 1 
ttffiESB 2 OfflJKEBr**? 1 H9fBSifemilG 

^m/i^mrfsm 2 <o*mw? y ycoM&m 2 (om^mm 

-tZXryZfts VDD^f)GND^OiE^T(ao 
Tt9f5m 1 0«Sci:l»fBjB2 0«acfc 6* x 
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